Wavelet Transform Domain
Embedding Strategies
JPEG2000 and Watermarking
Possible Application
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OWS 1o mark significant Image components
> advantages due to transform structure

e space—frequency localization
e multi—resolution representation
e adaptivity [transform structure, filters, HV S

> efficient implementation, object coding
> compatibility with JPEG2000 standard



e approximation image or detail subbands?
2 blind / non—blind detection, avail. of original image

> embedding and extraction method
e additive or quantization strategy

> HVS modelling

e Iimplicit or explicit



non—blind case blind case
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X host vector

m message
d(.) dither vector
Q(.) quantization function

A guantization step size

detection function
m=arg_min(|y—s(y; m)|)

reconstruction point
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simple scalar quantization,
binary message
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no extra DWT computation
allows ROI and scalable watermarking

only local information — ’'scope’ is one code—block,
makes perceptual model computation harder



Distinguish code—blocks
> approximation image
> detail subbands

use non-linear scaling
for detail subbands

f(x)=sign(x)|x’

/

approximation

_ detail subband
tmage embedding
embedding
I: window selection I: sub-block selection
> quantization embedding > | non-linear scaling
> quantization embedding
\ : inverse scaling
! watermarked
entropy code-block

encoding
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- Tamper Detection

C’ difference image and detected manipulation (after
default JPEG compression)




